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REMARKS 



Claims 1-3, 6-9, 1 1-13, 17-18, and 26-37 are pending and under consideration. 
Claims 13 and 26 and the specification have been amended merely to include sequence 
identifiers. Additionally, the specification has been amended to correct a typographical error and 
to accompany registered trademarks with the ® symbol as requested by the Examiner. The 
abstract and title have been amended to more adequately describe the claimed invention as 
requested by the Examiner. Claims 1 and 12 have also been amended. Support for these 
amendments can be found throughout the specification, for example, on page 3, lines 28-36; 
page 7, lines 10-12; and in the claims as originally filed. No new matter has been added. Please 
consider the following remarks. 

Requirements under 37 C.F.R. §1.85 

Figures 7-12 are objected to because of a number of informalities. A transmittal of 
formal drawings with the appropriate corrections is being filed herewith. 

Rejections under U.S.C. § 102 

Claims 1-3, 10, 26, and 27 are rejected under 35 U.S.C. § 102(e) as being anticipated by 
Wayner et al. (U.S. Patent No. 5,730, 978) ("Wayner"). Wayner discloses the use of fibronectin 
fragments to treat asthma. This rejection has been overcome by narrowing the pending 
independent claims 1 and 12 to recite the identification and treatment of allergic asthma. 
Wayner does not disclose the treatment of allergic asthma, but rather only refers to asthma in 
general. The general term "asthma" encompasses at least two different asthmatic disorders, 
namely allergic asthma, as claimed, and non-allergic asthma. At the time of the priority date of 
the application, these two forms were known to exist as clinically distinct disorders having 
different incidences, etiologies and prognoses, as evidenced by the enclosed sections of 
Dorland's Illustrated Medical Dictionary (1988) and the Merck Manual of Diagnosis and 
Therapy (1987). Thus, the skilled person would understand the term "asthma," as used in 
Wayner, to refer to a genus of related, but distinct disorders. A mention of the treatment of 
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asthma in general cannot be said to anticipate the treatment of allergic asthma, as claimed. 
Accordingly, Wayner does not anticipate the present claims. 

In a second aspect of this rejection, claims 1-3, 10, 26, and 27 are rejected under 
35 U.S.C. § 102(e) as being anticipated by Kogan et al. (U.S. Patent No. 5,520,332) ("Kogan"). 
Similarly to Wayner, Kogan discloses methods for the treatment of asthma, but does not disclose 
or suggest treatment of the specific type of asthma recited in the claims as amended, i.e., allergic 
asthma . For the reasons discussed above with regard to Wayner, a mention of the treatment of 
asthma in general cannot be said to anticipate the treatment of allergic asthma, as claimed. Thus, 
the presently pending claims are not anticipated by Kogan. 

In yet another aspect of this rejection, claims 1-3, 6, 7, 10, 26 and 27 are rejected under 
35 U.S.C. § 102(e) as being anticipated by Arrhenius et al (U.S. Patent No. 6,1 17,840) 
("Arrhenius"). Arrhenius discloses the use of small molecules that are highly modified CS-1 
peptidomimetic inhibitors to treat asthma. These inhibitors are peptides modified with amide 
ring-containing groups at both the N- and C- terminus (see columns 8-9 and Table 1 of 
Arrhenius). Thus, the Arrhenius inhibitors cannot be said to be fibronectin polypeptides , as 
claimed. Therefore, Arrhenius does not anticipate the present claims. 

Rejections under U.S.C, § 103 

Claims 1-3, 7, 9-13, 17, 18, and 26-37 are rejected under U.S.C. § 103(a) as being 
unpatentable over Wayner and/or Kogan and/or Arrhenius in view of art known of the nature and 
treatment of asthma at the time the invention was made. This rejection is respectfully traversed. 

To establish prima facie obviousness of a claimed invention, "the prior art reference (or 

_ _ . references when combined) must teach or suggest all the claim limitations" (see MPEP § 

706.02(j), emphasis added). In addition, there must be a motivation to combine or modify the 
reference(s) to arrive at the claimed invention, and a reasonable expectation of success. Here, a 
prima facie case of obviousness has not been made because the cited references lack a teaching, 
suggestion or motivation to perform the claimed methods. For the reasons outlined above, none 
of these references teaches administration of a soluble fibronectin polypeptide to a patient 
suffering from allergic asthma . Furthermore, the Examiner has provided no evidence of a 
suggestion to modify the references (alone or in combination) or a reasonable expectation of 
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success to arrive at the claimed methods. Indeed, Wayner and Kogan provide only in-vitro 
experiments. While in-vitro data can serve to characterize a biochemical pathway, one of skill in 
the art would look only to in vivo data to identify the crucial roles of adhesion molecule in a 
human pathology. Therefore, neither Wayner nor Kogan provide a motivation or reasonable 
expectation of success for an ordinary artisan to arrive at the claimed methods. Nor does 
Arrhenius make up for this deficiency. While Arrhenius discloses in vivo data with highly 
modified peptidomimetic agents, Arrhenius does not disclose or suggest administering soluble 
fibronectin polypeptides, as required by the claims. In fact, Arrhenius teaches away from 
fibronectin polypeptides, such as CS-1 peptides, by describing their drawbacks. For example, at 
column 4:54-56 of Arrhenius (the background section), it is stated that the CS-1 peptide "is large 
and costly to make, and also is subject to rapid degradation." Thus, a skilled artisan would have 
been led away from the present invention by Arrhenius. Accordingly, a prima face case of 
obviousness has not been made and Applicants respectfully request that the rejection be 
withdrawn. 

Attached is a marked-up version of the changes being made by the current amendment. 

Applicant asks that all claims be allowed. Enclosed is a check for the requisite fees. 
Please apply any other charges or credits to Deposit Account No. 06-1050, referencing attorney 
docket number 10274-003003. 



Respectfully submitted, 





Date: ^ vSftAIMU^ ?£03 ^/h^^/^^^ M>.Sd^ ?S^ 

_ _ . . . . . ». Louis Myers _ _ ~ (S 



Reg. No. 35,965 

Fish & Richardson P.C. 
225 Franklin Street 
Boston, Massachusetts 02110-2804 
Telephone: (617) 542-5070 
Facsimile: (617)542-8906 
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Version with markings to show changes made 

In the specification: 

Paragraph beginning at page 1, line 7 has been amended as follows: 

- This application is a continuation of USSN 09/822.830, now U.S. Patent No. 
5,871,734, which is a continuation-in-part of Lobb USSN 08/374,331, filed January 18, 1995, 
now abandoned, which is a continuation-in-part of Lobb USSN 08/256,631, filed July 12, 1994, 
now abandoned, and of PCT/US93/00030 filed January 12, 1993, which is the continuation of 
part of Lobb 07/821,786, now abandoned, filed January 13, 1992, all of which are hereby 
incorporated by reference. — 

Paragraph beginning at page 10, line 7 has been amended as follows: 

— As discussed herein, the blocking agents used in methods of the invention are not 
limited to antibodies or antibody derivatives, but may be other molecules, e.g., soluble forms of 
other proteins which bind VLA-4, e.g., the natural binding proteins for VLA-4. These binding 
agents include soluble VCAM-1 or VCAM-1 peptides, VCAM-1 fusion proteins, Afunctional 
VCAM-l/Ig fusion proteins, fibronectin, fibronectin having an alternatively spliced non-type III 
connecting segment, and fibronectin peptides containing the amino acid sequence EILDV (SEQ 
ID NO,: 16) or a similar conservatively substituted amino acid sequence. These binding agents 
can act by competing with the cell-surface binding protein for VLA-4 or by otherwise altering 
VLA-4 function. For example, a soluble form of VCAM-1 (see, e.g., Osborn et al. 1989 [18]) or 
a fragment thereof may be administered to bind to VLA-4, and preferably compete for a VLA-4 

" binding site, thereby-leading to effects similar to the administration of anti- VLA-4 antibodies. - - - 
Soluble VCAM-1 fusion proteins can be used in the methods described herein. For example, 
VCAM-1, or a fragment thereof which is capable of binding to VLA-4 antigen on the surface of 
VLA-4 bearing cells, e.g., a fragment containing the two N-terminal domains of VCAM-1, can 
be fused to a second peptide, e.g., a peptide which increases the solubility or the in vivo life time 
of the VCAM-1 moiety. The second peptide can be a fragment of a soluble peptide, preferably a 
human peptide, more preferably a plasma protein, or a member of the immunoglobulin super 
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family. In particularly preferred embodiments, the second peptide is IgG or a portion or fragment 
thereof, e.g., the human IgGl heavy chain constant region. A particularly preferred fusion 
protein is the VCAM 2D-IgG fusion. - 

Paragraph beginning at page 10, line 35 has been amended as follows: 
— In another aspect the invention features a chimeric molecule which includes: (1) a 
VLA-4 targeting moiety, e.g., a VCAM-1 moiety capable of binding to a VLA-4 antigen on the 
surface of VLA-4 bearing cells; (2) optionally, a second peptide, e.g., one which increases 
solubility or in vivo life time of the VLA-4 targeting moiety, e.g., a member of the 
immunoglobulin super family or fragment or portion thereof, e.g., a portion or a fragment of IgG, 
e.g., the human IgGl heavy chain constant region, e.g., CH2 and CH3 hinge regions; and (3) a 
toxin moiety. The VLA-4 targeting moiety can be any naturally occurring VLA-4 ligand or 
fragment thereof, e.g., a VCAM-1 peptide, fibronectin, fibronectin having an alternatively 
spliced non-type III connecting segment, and fibronectin peptides containing the amino acid 
sequence EILDV fSEO ID NO.: 16 ) or a similar conservatively substituted amino acid sequence. 
A perferred targeting moiety is a soluble VCAM-1 fragment, e.g., the N-terminal domains 1 and 
2 of the VCAM-1 molecule. The toxin moiety can be any agent which kills or inactivates a cell 
when the toxin in targeted to the cell by the VLA-4 targeting moiety. Toxin moieties include: 
cytotoxic peptide moieties, e.g., Diphtheria toxin A, Pseudomonas Exotoxin, Ricin A, Abrin A, 
Schigella toxin, or Gelonin; radionucleio tides; and chemotherapeutic agents. ~ 

Paragraph beginning at page 10, line 7 has been amended as follows: 
-- Experiments were performed essentially as described by Abraham et al. [8]. Briefly, 
allergic sheep having natural allergic cutaneous reaction to 1:1000 or 1:10,000 dilutions of 
Ascaris suum extract (Greer Diagnostics, Lenoir, N.C.) were tested, and sheep demonstrating 
both early and late phase airway response ("dual responders") to inhalation challenge with 
Ascaris suum antigen were selected. To measure breathing mechanics and physical changes in 
the airways, the sheep were restrained in a prone position with heads immobilized. A balloon 
catheter was advanced through one nostril under topical anesthesia with 2% lidocaine solution to 
the lower esophagus, and a cuffed endotracheal tube was advanced through the other nostril 
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(using a flexible fiberoptic bronchoscope as a guide) for the measurement of airway mechanics 
and during aerosol challenges. Pleural pressure was estimated with the esophageal balloon 
catheter (filled with 1 ml of air) positioned 5-10 cm from the gastroesophageal junction. In this 
position, end expiratory pleural pressure ranged between -2 and -5 cm H 2 0. Once the balloon 
was placed, it was secured so that it remained in position for the duration of the experiment. 
Lateral pressure in the trachea was measured with a sidehole catheter, (inner diam. 2.5 mm) 
advanced through and positioned distal to the tip of the endotracheal tube. Transpulmonary 
pressure (the difference between tracheal and pleural pressure) was measured with a differential 
pressure transducer catheter system (MP45, Validyne, Northridge, Calif.). The pressure 
transducer catheter system showed no phase shift between pressure and flow to a frequency of 9 
H 2 . Pulmonary resistance (R L ) was measured by connecting the proximal end of the endotracheal 
tube to a |"Fleich] Fleisch pneumotachograph (Dyna Sciences, Blue Bell, Pa.). Signals indicating 
flow and transpulmonary pressure were recorded on an oscilloscope recorder (Model DR-12; 
Electronics for Medicine, White Plains, N. Y.) linked to a computer for automatic calculation of 
pulmonary resistance (R L ) from transpulmonary pressure, respiratory volume (obtained by digital 
integration) and flow by the mid-volume technique, analyzed from 5-10 breaths. Thoracic gas 
volume (V tg ) was measured immediately after determination of Rl in a constant volume body 
plethysmograph. Specific lung resistance (SRl) was calculated from these values (SRl =Vtg x 
Rl). - 

Paragraph beginning at page 19, line 16 has been amended as follows: 
- Wells of Immulon 2® plates (Dynatech, Chantilly, Va.) were each coated with anti- 
_ VCAM MAb4B9 (isolated and_purifi_ed on Protein A Sepharose as described by Carlos e^al, 
1990 >56!) with 100 .mu.l of anti-VCAM 4B9 MAb diluted to 10 ^ig/ml in 0.05M sodium 
carbonate/bicarbonate buffer, pH 9.6, covered with Parafilm ® (thin sealing film) , and incubated 
overnight at 4°C. The next day, the plate contents were dumped out and blocked with 200 jal/well 
of a block buffer (5% fetal calf serum in 1. times. PBS), which had been filtered through a 2 
filter. The buffer was removed after a 1 hour incubation at room temperature and the plates were 
washed twice with a solution of 0.05% Tween-20 in 1XPBS. Conditioned medium was added at 
various dilutions. As a positive control, an anti-mouse Ig was also included. Block buffer and 
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LFA-3TIP constituted as negative controls. The samples and controls were incubated at room 
temperature for 2 hours. — 

Paragraph beginning at page 20, line 9 has been amended as follows: 
- CHO cells expressing VCAM 2D-IgG were grown in roller bottles on collagen beads. 
Conditioned medium (5 Liters) was concentrated to 500 ml using an Amicon® SI Y10 spiral 
ultrafiltration cartridge (Amicon, Danvers, Mass.). The concentrate was diluted with 1 liter of 
Pierce Protein A binding buffer (Pierce, Rockford, 111.) and gravity loaded onto a 10 ml Protein 
A column (Sepharose® 4 Fast Flow, Pharmacia, Piscataway, N. J.). The column was washed 9 
times with 10 ml of Protein A binding buffer and then 7 times with 10 ml of PBS. VCAM 2D- 
IgG was eluted with twelve-5 ml steps containing 25 mM H 3 P0 4 pH 2.8, 100 mM NaCl. The 
eluted samples were neutralized by adding 0.5M Na 2 HP0 4 pH 8.6 to 25 mM. Fractions were 
analyzed for absorbance at 280 nm and by SDS-PAGE. The three peaks fractions of highest 
purity were pooled, filtered, aliquoted and stored at -70°C. By SDS-PAGE, the product was 
greater than 95% pure. The material contained less than 1 endotoxin unit per mg of protein. In 
some instances, it was necessary to further purify the Protein A eluate product on Q-Sepharose^ 
FF (Pharmacia). The protein A eluate was diluted with 3 volumes of 25 mM Tris HC1 pH 8.0 and 
loaded onto a Q-Sepharose® FF column at 10 mg VCAM 2D-IgG per ml of resin. The VCAM 
2D-IgG was then eluted from the Q- Sepharose^ with PBS. 

In the claims: 

Claims 1, 12, 13 and 26 have been amended as follows: 

1 . A method for the treatment of allergic asthma comprising^ 
identifying a mammal suffering from allergic asthma; and 
administering to [a]the mammal [suffering from asthma] a composition 

comprising a soluble fibronectin polypeptide. 



12. 



A method for the treatment of allergic asthma comprising: 
identifying a mammal suffering from allergic asthma; and 
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administering to [a]the mammal [suffering from allergic asthma] a soluble 
fibronectin polypeptide capable of binding to the a4 subunit of VLA-4, in an amount 
effective to provide inhibition of late phase response to an allergen to which the sufferer 
is hypersensitive or to provide decreased airway hypersensitivity in said mammal 
following allergen challenge. 

13. The method of Claim 12, wherein the soluble fibronectin polypeptide 
comprises an EILDV motif ( SEQ ID NO.: 16) . 

26. The method according to Claim 1, wherein the soluble fibronectin polypeptide 
comprises an EILDV motif (SEQ ID NO.: 16) . 

In the abstract : 

The abstract has been amended as follows: 

— A method for the treatment of allergic asthma is disclosed. The method comprises 
administering to a mammal a composition including a soluble fibronectin polypeptide 
[administration of an antibody, polypeptide or other molecule recognizine VLA-4, a protein 
expressed on the surface of certain leukocytes such as eosinophils]. — 
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Airways Obstruction 623 

lulator settines are then based on ABGs and patient comfort. Sedative drugs or 
^rcoiics mav improve patient comfort and promote ventilator synchrony during me- 
Slnical ventilation. PEEP is usually required to maintain oxygenation while slowly 
basing the Flo- An Flo: > 0.50 for longer than 24 to 48 h may be toxic and 
Sinuate the lung' injury. An arterial P03 of 60 to 70 mm Hg ensures adequate Hb 
«niration. and should be the goal of therapy. Using this goal, and carefully adjusting 
?E£P it is usually possible to reduce the F107 slowly to a level < 0.M) within a few 
tours PEEP of 5 to 10 cm of H:0 is usually adequate, but 2> 15 cm may be required, 
fep mav depress the CO in hypovolemic patients. Correction of hypovolemia is 
oential. Secondary multiple organ system failure may be unwittingly advanced by 
Anemic hypoperfusion resulting from the combination of volume depletion and 
PEEP 

tiWeaning readiness is based on continued evidence of improved lung function 
jkown by a decreasing need for O: and PEEP, improvement of x-ray findings, and 
solution of tachypnea. In patients without previous underlying lung disease, weaning 
on usually be accompUshed smoothly; difficulty in weaning may indicate an untreated 
ff new site of infection, overhydration, bronchospasm, or poor nutritional status caus- 
b2 respiratory muscle weakness. If these factors are recognized and treated, successful 
waning can usually be accompUshed either by decreasing the mechanical rate using 
intermittent mechanical ventilation or by trials of spontaneous breathing of progres- 
sively longer duration using a T-piece attached to the endotracheal tube. 

36. AIRWAYS OBSTRUCTION 
BRONCHIAL ASTHMA 

A reversible obstructive lung disorder characterized by increased responsiveness 0/ the 

drways. 

Etiology 

Bronchial asthma can occur secondarily to a variety of stimuli. The underlying 
mechanisms are unknown, but inherited or acquired imbalance of adrenergic ana 
cholinergic control of airwavs diameter has been implicated (see Pathophysiology and 
Paiholog> below). Persons" manifesting such imbalance have hyperreactive bronchi 
ind, even without symptoms, bronchoconstriciion may be present. Overt asthma a 1- 
Ltcks mav occur when such persons are subjected to various stresses; such as viral 
respiratory infection, exercise, emotional upset, nonspecific factors (eg. changes in 
barometric pressure or temperature), inhalation of cold air or mita^nu (eg, gasoline 
ilumcs, fresh paini and noxious odors, or cigarette smoke), exposure to specific aller- 
Wand ingestion of aspirin or sulfites in sensitive individuals. Psychologic factors 
"ttv aggravate an asthmatic attack but are not assigned a primary etiologic role. 

Persons whose asthma is precipitated by allergens (most commonly airborne pollens 
jnd molds, house dust, animal danders) and whose symptoms are UE- m ™ al «* a « 
aidto"have" allergic or "extrinsic asthma:" They account for about IGMo 20 <>, of adult. 
Kthmaiics: in another 30 to 50%, symptomatic episodes seem to be triggered by non- 
^genic factors (eg, infection, irritants, emotional factors), and these patients are 
to have nonallergic or "intrinsic asthma." In many persons., both allergenic ana 
^allcrgenic. factors are significant. Allergy is said to be a more important factor in 
^Idren than maduitsl but the evidence is inconclusive. 
Pathophysiology and Pathology 

- Asthmatic attacks are characterized by narrowing of large and small airways due to 
of bronchial smooth muscle, edema and inflammation of the bronchial mucosa. 
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Mild oVspnea; diffuse 
wheezes; adequate air 
exchange 

Respiratory distress at rest; 
hyperpnea; use of 
accessory muscles: 
marked wheexes; air 
exchange N or I 

Marked respiratory distress; 
cyanosis; use of accessory 
muscles: marked wheezes 
or absent breath sounds: 
check for pulsus 
paradoxus 20-30 mm Hg 

Severe respiratory distress; 
lethargy, confusion; 
prominent pulsus 
paradoxus 30-50 mm Hg; 
use of accessory muscles 
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I (mild) 

II (moderate) 

III (severe) 

IV (respiratory 
failure) 
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634 Pulmonary Disorders -t 
days. Side effects arc minimized with alternate-day therapy, but satisfactory asthii£ 
control may be difficult to achieve in adults. Daily doses should be reinstituted during 
an exacerbation. ... ' 

Beclomethasone, triamcinolone acetonide, and fiunisolide represent a new genervv 
lion of aerosol corticosteroids with potent surface activity and offer a major advance a; 
long-term maintenance therapy (supplemental systemic corticosteroids are necessary* 
for an acute attack). They control asthma, with minimal adverse effects, in doses £ro»; 
400 to 800 jig/ day. However, when chronic steroid-dependent asthmatics are codj 
verted to aerosols from systemic corticosteroids, an inadequate hypothalamic-pituitaryt. 
adrenal axis response to stress may occur that may require resumption of systemic cortico-t 
steroids. When patients are converted from oral to inhaled steroids, flaring of allergic" 
rhinitis or eczema may occur and is further evidence of a lack of systemic effect of the 
aerosolized agent Candida albicans has been cultured from the nasopharynx of pi 
tients on topical steroid aerosol therapy, but it rarely causes disease. , . ij 

Ipratropium bromide is being used successfully as an inhaled bronchodilator alone, 
or in combination with an adrenergic agent or theophylline in the management of boti 
acute and chronic asthma. It is not yet available in the USA. -. ~ ti 

The role that extrinsic factors (generally animal danders, dust, airborne molds, and 
pollens) play in the disease should be rigorously investigated. If suspected, allergy skin 
tests should be done to confirm the history. Allergens that can be controlled by avoi* 
ance (animal danders, house dust mite) should be eliminated. Other allergens (dust 
mite, mold, and pollens) may be selected for a trial of allergy immunotherapy (for- 
merly "hyposensitization"). Improvement should be noted within 12 to 24 mo after 
beginning treatment. If no significant improvement is noted within this period, therapy 
should be discontinued. When improvement occurs, the optimum duration of therapy 
is unknown, but at least 3 yr is recommended.^ ■ ; ,\ 

Nonspecific exacerbating factors (eg, cigarette smol« esp^aDy, cd^ 
and changes in temperature, atmospheric pressure, and humidity) should also be inye> 
tigated and controlled when possible. Aspirin should be avoided, particularly by 
tients with nasal polyposis, because of a significant incidence of aspirm-induced 
asthma. A few aspirin-intolerant asthmatics also react adversely to indomcthacin, and 
rarely to tartrazine (FD and C yellow No. 5). Sensitivity to sulfites (used widely as 
food preservatives) is suggested by asthma attacks that follow eating from a salad bar 
or drinking red wine or beer. 

Surgical procedures should be performed when the patient's pulmonary state is opti- 
mum. Corticosteroids may be required; short-term use is less hazardous than a con- 
promised respiratory status. Procedures involving nasal and tracheal manipulation are 
particularly troublesome and polypectomies in aspirin-sensitive asthmatics may re- 
quire a week's pretreatment with prednisone 50 to 60 mg/day orally. • • * 

ACUTE BRONCHITIS '"J 

Acute inflammation of. the tracheobronchial tree, generally self-limited and with even- 
tual complete healing and return of function. Though commonly mild, bronchitis may W 
serious in debilitated patients and in those with chronic lung or heart disease. Pneumo- 
nia is a critical complication. 

Etiology - : 
Acute Infectious bronchitis, most prevalent in winter, is often part of an acute URI- 1* 
may develop alter a common cold or other viral infection of the nasopharynx, throati 
or tracheobronchial tree, often with secondary bacterial infection. Exposure to «* 
pollutants and, possibly, chilling, fatigue, and malnutrition are predisposing or oo* 
tributory factors. Recurrent attacks often complicate chronic bronchopulmonary di* 
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